Are glycoconjugates and their endogenous receptors involved in the fusion of mononuclear macrophages resulting in multinucleate giant cells? Histochemical and electron microscopic determination of endogenous sugar-binding proteins (lectins) in mononuclear macrophages and multinucleate giant cells appearing in granulomatous foreign body reaction.
Protein-carbohydrate recognition has been found to play an important role in phagocytosis. Labelled (neo)glycoproteins were employed to comparatively analyze the histochemical pattern and ultrastructural localization of endogenous carbohydrate-binding proteins (lectins) of mononuclear macrophages and multinucleate giant cells involved in the granulomatous foreign body reaction. Sugar receptors having an affinity to simple alpha- and beta-galactoside-structures, to alpha-mannose residues, to N-acetylglucosamine, to N-acetylgalactosamine and to glucuronic acid, respectively, were detected in both cell types. However, alpha-fucoside- and beta-xyloside-specific receptors were present only in the mononuclear macrophages. Pronounced differences were seen with labelled, suitably modified glycoproteins, exposing different complex sugar parts with common beta-galactoside-termini. Among the population of multinucleate giant cells, a positive histochemical reaction was observed with mannose-6-phosphate-, galactose-6-phosphate- and glucuronic acid-(BSA-biotin), respectively, only in giant cells in which fusing mononuclear cells were recognizable. This transient expression indicates changes within the profile of endogenous sugar receptors in the stages from fusion to establishment of giant cells. Aside from the diffuse intracytoplasmic distribution of carbohydrate-binding proteins, a prominent accumulation of various types of glycosylated ferritin, used as a marker for electron microscopic evaluation, was ultrastructurally found in membranous subcellular structures and vesicles. This study is a basis for further investigation of the potential involvement of various sugar receptors in the process of macrophage fusion, resulting in multinucleate giant cells of foreign body type, and the process of phagocytosis.